Introduction
The Si-O distances in the M2+3Al2Si3O12 garnets and the NaM3+Si2O6 pyroxenes corre late with the electronegativities of the modified ions as two separate trends, respectively. In the M2+3A12Si3O12 garnets, one is Mg-Ca series and the other Co-Fe-Mn series.
In the former the dodecahedral sites are mainly occupied by the M2+ ions which have empty 3d orbitals, whereas in the latter the dodecahedral sites are mainly or partially occupied by the M2+ ions which have no empty 3d orbitals (Ohashi, 1980; Ohashi, Fujita and Osawa, 1981) . In the NaM3+Si2O6 pyroxenes one is Sc-Cr-V-Ti-Al series and the other is In-Fe-Ga series (Ohashi, Fujita and Osawa, 1983) . In the former, the octahedral sites are occupied by the M3+ ions which have empty 3d orbital in the eg state, whereas in the latter the octahedral sites are occupied by the M3+ ions which have no empty 3d orbital in the eg state.
To study the role of the electronic structure of the modified ion, the dependence of the Si-O distances on the electro negativities of the Y ions has been examined for the X2YSi2O7 melilites, in which the Y ions occupy the tetrahedral sites.
Si-O distance in melilite
The crystal structures of a natural melilite and of a synthetic gehlenite (Ca2A12SiO7) were investigated respectively by Warren (1930) and Raaz (1930) . Their works established the general features of the crystal structure in melilite.
The crystal structure of X2YSi2O7 with melilite structure consists essentially of sheets of SiO4 tetrahedra linked in pairs par allel to the base (001). The Si2O7 groups in the sheet are linked together by Y atoms, which lie at corners and centers of the base, while X atoms are situated in between these sheets.
The crystal structures of Ca2ZnSi2O7 and CaNaA1Si2O7 with melilite structure were refined by Louisnathan (1969 Louisnathan ( , 1970 and Ca2MgSi2O7, Ca2BeSi2O7, Ca2CoSi2O7, Sr2MgSi2O7 and Sr2MnSi2O7 by Kimata and his co-workers (1981 Kimata and his co-workers ( , 1982 Kimata and his co-workers ( , 1983a Kimata and his co-workers ( , 1983b Kimata and his co-workers ( , 1983c ). The mean Si-O distance is listed in Table 1 with the electronegativity of the Y-ion. Role of the electron density of the modified Table 3 . Atomic number (Z), ionic radius (r) and electron density {(Z-2)/r3) of M2+ ion in dodecahedral site * Shannon (1976) electron density ions and the Al3+, Be2+, Zn2+ and Co2+ ions are the members of the higher electron density ions as listed in Table 2 .
The M2+ ion in the M2+3Al2Si3O12 garnet occupies the dodecahedral site. The electron densities, (Z-2)/r3, in the M2+ ions are listed in Table 3 . The Mg2+ ion constitutes the lower electron density series with the Ca2+ ion. On the other hand, the Mn2+ ion constitutes the higher electron density series with the Fe2+ and Co2+ ions. The two groups of the variation trend in the <1-x> correlation in the M2+3Al2Si3O12 garnets correspond to the two groups in the electron density of the modified ion as in the melilites.
It is concluded that the Si-O distances in silicate depend, in part, on the electron density of the modified ion, and the electron density depends on the coordination number.
Two separate trends phenomena in the <1-x> correlation can be observed in the M2+3A12Si3O12 garnets (Ohashi, 1980) , the NaM3+Si2O6 pyroxenes (Ohashi, 1981) , and the X2YSi2O7 melilites, respectively. Each two separate trends phenomenon corresponds to the "high -low" series of the electron density of the modified ion.
